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Background: Rapidly identifying Staphylococcus epidermidis isolates from various types 

of coagulase-negative staphylococci (CoNS) is essential, but identifying resistant agents 

can also significantly enhance existing diagnostic and treatment approaches. Objectives: 

To identify the patterns of β-lactam antibiotic sensitivity and methicillin resistance, and 

identify mecA and blaZ in S. epidermidis isolates from clinical specimen collections in 

the Iraqi province of Al-Basrah. Methodology: The current study detected one hundred 

isolates of coagulase-negative staphylococci (CoNS). A variety of clinical samples, such 

as blood, urine, skin, surgical wounds, and tracheal and ocular swabs, were used to 

collect these isolates.  The isolates were identified as coagulase-negative staphylococci 

(CoNS). Identification was confirmed using the Vitek®2 technology and standard 

biochemical assays. Using PCR and certain primers, the β-lactamase gene blaZ and the 

Methicillin resistance gene (mecA) were discovered. Results: The isolates of S. 

epidermidis showed the highest sensitivity to Cephalexin (64.1%) and the highest 

resistance to Penicillin (87.2%). According to agar screening, 51.3% of S. epidermidis 

isolates gave positive results for Methicillin-resistant. Of the 39 S. epidermidis isolates 

that were subjected to PCR analysis, 82.1% of respondents obtained positive results for 

the blaZ gene and 59% for the mecA gene. Conclusions: Prevalence of  mecA gene and 

blaZ gene between the S. epidermidis isolates gave the alert to increase the virulence of   

S. epidermidis, also PCR showed more accurate results to detection of mecA gene and 

blaZ gene in clinical isolates. 

 
INTRODUCTION 

 

For a long time, it was believed that coagulase-

negative staphylococci (CoNS), namely Staphylococcus 

epidermidis, were an essential part of the normal flora 

present in all human body parts, such as the nares, head, 

and axilla. Their presence was thought to be necessary 

for the maintenance of healthy skin. S. epidermidis is 

now recognized among the most frequent reasons for 

nosocomial and implant-associated infections1,2. Blood 

infections and nosocomial infections are frequently 

caused by S. epidermidis. Numerous illnesses, including 

bacteremia, pneumonia, wounds and skin infections, 

endocarditis, urinary tract infections, and soft tissue 

infections, have been linked to it3 . 

Penicillin was once the most common therapy for 

treating Staphylococcus infections; however, since 

1968, Penicillin resistance has increased significantly in 

CoNS2,4. Penicillin resistance in staphylococci is 

conferred by two processes. The primary and most 

important mechanism is the formation of β-lactamase,  

 

 

which hydrolyzes Penicillin's β-lactam ring, rendering it 

useless5,6. The latter is primarily linked to human 

isolates and exhibits resistance because mecA codes for 

the penicillin-binding protein PBP2a7. 

It has also been demonstrated that blaZ causes 

Coagulase-negative Staphylococci (CoNS) to be 

resistant to Penicillin, proving that blaZ is one of the 

primary pathways allowing staphylococci to become 

resistant to penicillin7. Staphylococcus PBP2a 

expression, which is encoded by the mecA gene, results 

in methicillin resistance8. PBP2a, a protein that binds to 

penicillin, has a poor affinity for methicillin and other β-

lactam antibiotics, which is why sensitive staphylococci 

do not have this protein9. These genes may be 

transmitted through the central nervous system (CNS), 

as evidenced by studies of resistance gene transfer 

between CoNS and S. aureus. This means that, given a 

chance bacterial condition of use, staphylococci of 

various species may exchange mecA and blaZ in the 

same habitat6,10.  
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CoNS are important reservoir for mobile genetic 

elements that give resistance to Tetracyclines, 

Aminoglycosides, Quinolones, β-lactams, and 

macrolides10. To become resistant to a wide range of 

drugs, these microbes employ a number of antibiotic 

resistance techniques. These tactics consist of changing 

the targets of antibiotics, producing enzymes that 

deactivate medications, and lowering the concentration 

of antibiotics inside cells11,12.  

Therefore, the aim of current study is to identify the 

Methicillin resistance and β-lactam antibiotic 

susceptibility pattern, and identify mecA and blaZ in S. 

epidermidis isolates from clinical samples in the Iraqi 

province of Al-Basrah. 

 

METHODOLOGY 
 

Bacterial Isolates 

From October 2023 to January 2024, a total of 100 

of (CoNS) isolates have been collected from a variety of 

clinical specimens (including skin infections, eye, 

surgical wounds, tracheal, blood and urine), in the Al-

Basrah province Iraq. According to Sharma et al.13 

urease, catalase, tube coagulase, and mannitol salt agar 

growth were among the common bacteriological 

methods used to identify the S. epidermidis isolates. The 

validated identification was the second step completed 

by the Vitek®2 system (Vitek®2 GP ID-P Reference 

number 21342, bioMérieux, USA). The isolates were 

kept in brain heart infusion (BHI) medium with 15% 

glycerol added at -20°C. 

Antibiotic susceptibility pattern of β-lactam 

antibiotics  

The Kirby-Bauer disc diffusion method was used to 

assess the pattern of antibiotic susceptibility to β-lactam 

antibiotics. The antibiotics that were assessed were 

Penicillin (10 μg), Ceftriaxon (30 μg), Amoxicillin (10 

μg), Cefoxitin (30 μg), Cefotaxime (30 μg), Cephalexin 

(30 μg), and Cephazolin (30 μg)3. 

Detection of Methicillin-resistant 

Cefoxitin diffusion disc method 

Mueller-Hinton agar plates (LAB-media, England) 

and antibiotic disks Cefoxitin (30 μg) were used to test 

for S. epidermidis isolates in compliance with CLSI 

standards in order to determine the sensitivity 

pattern14,15. 

Oxacillin agar screen method 

According to NCCLS guidelines16, an oxacillin agar 

screen plate (Mueller-Hinton agar supplemented with 

4% NaCl and 6 µg of oxacillin per ml) and micro-broth 

dilution were used to look for S. epidermidis isolates. 

DNA extraction 

The isolates' genomic DNA was separated using the 

Wizard® Genomic DNA Purification Kit (Promega, 

USA). 

mecA and blaZ genes Detection 

According to Lina etal, and Shamansouri etal, 

methods17,18 respectively, the polymerase chain reaction 

has been utilized to discover the β-lactamase resistant 

blaZ gene and the methicillin-resistant mecA gene in S. 

epidermidis isolates. The primers that were used to 

amplify the blaZ and mecA genes were listed in 

(Table1).

 

Table 1: Specific primers of the mecA  and blaZ genes used in PCR 

Primers Sequence Length Size (bp) Optimizing Ta* 

mecA-F 5'-AAAATCGATGGTAAAGGTTGGC-3' 22 
533 

53°C 

mecA-R 5'-AGTTCTGGAGTACCGGATTTGC-3' 22 53°C 

lukS-PV 5'-ATCATTAGGTAAAATGTCTGGACATGATCC A-3' 27 
433 

50oC 

lukF-PV 5'-GCATCAACTGTATTGGAGCAAAAGC-3'  
 

21 50oC 
    * Ta: Annealing temperature. 

 

RESULTS 
 

The 86 isolates of coagulase-negative staphylococci 

(CoNS) isolates were collected between October 2023 

and January 2024. The CoNS isolates isolated from 32 

(37.2%) urine, 20 (23.3%) blood, 14 (16.3%) skin 

infections, 12 (14%) surgical wounds, 5 (5.8%) tracheal 

and 3 (3.4%) eyes. Vitek®2 and biochemical tests have 

been used to identify bacterial growth, and the results 

were as follows: Staphylococcus epidermidis, 39 

(45.3%), Staphylococcus haemolyticus, 28 (32.5%), and 

Staphylococcus saprophyticus, 11 (12.8%), were the 

most prevalent types of bacteria, followed by 

Staphylococcus warneri, 4 (4.7%), Staphylococcus 

schleifericus, 3 (3.5%), and Staphylococcus capitis, 1 

(1.2%) (Figure1).  

 

 
Fig. 1: The frequency of coagulase-negative 

staphylococci (CoNS) isolates 
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Distribution of 39 S. epidermidis isolates in different 

clinical specimens, in the current study, were as follows: 

the majority of isolates have been identified in urine 15 

(38.5%) and blood 9 (23.1%), followed by skin 

infections 7 (17.9%) and surgical wounds 5 (12.8%), 

while the lowest percentage of isolates were found in 

tracheal 2 (5.1%) and eye samples 1 (2.6%) (Figure2). 

 

 
Fig.2: Staphylococcus epidermidis distribution in 

clinical samples. 

 

Additionally, the Kirby-Bauer disc diffusion 

technique was used to investigate the antibiotic 

susceptibility pattern of β-lactam drugs. The S. 

epidermidis isolates showed greater sensitivity to 

Cephalexin 25 (64.1%) compared to Cephazolin 22 

(56.4%) and greater resistance to Penicillin 34 (87.2%) 

compared to Ceftriaxone 31 (79.5%) (Table2). 

Furthermore, out of n=39 S. epidermidis isolates 

tested for detection of Methicillin-resistant by using 

Cefoxitin diffusion disc method, the 20 (51.3%) S. 

epidermidis isolates showed positive results for 

Methicillin-resistant, while 19 (48.7%) S. epidermidis 

isolates gave negative results. Whereas, using oxacillin 

agar screen method gave 17 (43.6%) S. epidermidis 

isolates as positive for Methicillin-resistant, and 22 

(56.4%) S. epidermidis isolates gave negative results 

(Table3).  

 

 

 

 

 

Table 2: β-lactam antibiotics sensitivity pattern Staphylococcus epidermidis isolates 

No. Antibiotic 
Staphylococcus epidermidis n=39 

Resistant Intermediate Sensitive 

1 Penicillin 34(87.2%) 0 5(12.8%) 

2 Ceftriaxone 31(79.5%) 2(5.1%) 6(15.4%) 

3 Amoxicillin 27(69%) 0 12(31%) 

4 Cefoxitin 24(61.5) 4(10.3%) 11(28.2%) 

5 Cefotaxime 21(53.8%) 1(2.6%) 17(43.6%) 

6 Cephalexin 11(28.2%) 3(7.7%) 25(64.1%) 

7 Cephazolin 16(41%) 1(2.6%) 22(56.4%) 

 

 

Table 3: Methicillin sensitivity pattern for Staphylococcus epidermidis isolates using conventional methods and 

PCR Technique 

Parameter 
Methods used for detection of MRSA 

Cefoxitin diffusion disc method Oxacillin agar screen method PCR Technique 

Methicillin resistance 

S. epidermidis 
20 (51.3%) 17 (43.6%) 23 (59%) 

Methicillin sensitive 

S. epidermidis 
19 (48.7%) 22 (56.4%) 16(41%) 

 

 

 

PCR results of amplified blaZ gene showed 

32(82.1%) S. epidermidis isolates had gave positive 

results for blaZ gene, while 7(17.9%) S. epidermidis 

isolates, had gave negative results for blaZ gene. 

Furthermore, the amplified mecA gene results revealed 

that 16 (41%) of the S. epidermidis isolates had negative 

mecA gene results, whereas 23 (59%) of the isolates had 

positive mecA gene results. 

 

DISCUSSION 
 

Coagulase-negative staphylococci, or CoNS, are an 

opportunist microbial flora that has become increasingly 

important in nosocomial infections in recent years. Due 

to nosocomial infections are largely caused by 

coagulase-negative staphylococci (CoNS), accurate 

detection of bacterial strains in laboratories is essential, 

due to antibiotic resistance is increasing and infections 
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are becoming more resistant to medication, that needs 

more improved diagnosis and more efficient 

antimicrobial therapy, particularly in hospital settings6. 

The CONS strains are often reported as the cause of 

nosocomial infections. They are common as mucous 

and skin membrane pathogens. Methicillin resistance in 

particular poses a difficulty in the therapeutic 

management of these infections5. 

The results in our current study showed that among 

39 S. epidermidis isolates, the highest percentage were 

from urine (38.5%) and blood samples (23.1%). Other 

studies3,19,2 also reported the highest isolation were also 

from urine and blood samples. The combined findings 

of these three investigations support the findings of the 

present investigation. It is necessary to look at the 

increasing frequency of β-lactam resistance in S. 

epidermidis isolates. Based on phenotypic testing, the 

current study's findings indicated that 87.2% and 79.5% 

of the S. epidermidis isolates were resistant to 

Ceftriaxone and Penicillin. On other hand, our results 

revealed that among the 39 S. epidermidis isolates in the 

current study, (82.1%) contained blaZ, which is in 

agreement with other investigators3,21,22. In addition, Du 

et al.20 found that resistance to Cephalexin and 

Ciprofloxacin was the lowest, whereas resistance to 

Penicillin and Ceftriaxone was the highest. Also, the 

resistance to Cephalexin and Cephazolin was the lowest, 

while the resistance to Penicillin, Methicillin, 

Ceftriaxone, and Ceftizoxime was the highest22. 

MRSA is currently one of the most prevalent 

organism isolated from nosocomial infections. The 

implementation of an antibiotic treatment regimen and 

early MRSA detection are crucial23,24. S. epidermidis 

resistance to Methicillin has increased globally25, 

possibly due to the transfer of a mecA gene from the 

species to S. aureus through horizontal gene 

transmission26. About 70% of the S. epidermidis isolates 

in our investigation had the mecA gene. Other 

studies27,28,29. reported the harbored of mecA gene 

among the S. epidermidis in different percentage 

(64.0%,75.43% and 70.7%), respectively. Several 

investigations revealed that S. epidermidis had the mecA 

gene and had significant rates of 95.8% and 93.75%. 

According to studies by Najar et al.32 and Dos Santos et 

al.33, the mecA gene was present in 85% and 92.2% of 

isolates, respectively. Other studies by Wang et al.34 and 

Behshood, et al.2 reported a low of mecA gene 

existence, the (34.4% and 10%) of isolates harbored 

mecA gene respectively.  

The results of PCR analysis in the current study 

confirmed the presence of blaZ gene in 32 (82.1%) S. 

epidermidis isolates, while the 7(17.9%) S. epidermidis 

isolates gave negative results for blaZ gene, and these 

results were similar with the study of Fowoyo and 

Ogunbanwo3, study of Al-Amara11 discovered that the 

blaZ gene was present in 149 of the 198 specimens 

(75.25%). Resistance among isolates to different β-

lactam antibiotics is increasing. As a result, estimation 

is necessary for the treatment of illnesses linked to S. 

epidermidis infections3,7,20. Additionally, our results of 

the amplified mecA gene indicated that 23 (59%) of the 

isolates of S. epidermidis had positive mecA gene 

results, whereas the mecA gene test results for 16 (41%) 

S. epidermidis isolates were negative. Freney et al.12 

study was published showed that Methicillin-resistant 

coagulase-negative staphylococci (MRCoNS) accounted 

for 15 (53.57%) of the 28 CoNS isolates, while 

Methicillin-sensitive coagulase-negative staphylococci 

(MSCoNS) accounted for 13 (46.43%). According to 

the Pillar et al.35 study, MRSA was detected in 55.7% of 

inpatients and 48.7% of outpatients.  

 

CONCLUSION 
 

Prevalence of mecA gene and blaZ gene between the 

S. epidermidis isolates gave the alert to increase the 

virulence of   S. epidermidis. Also, the use PCR 

technique gave the more accurate results for detection of 

mecA gene and blaZ gene in clinical isolates and 

prevents the therapeutic failure in hospitals. 

 

Ethical approval 

The Ethical Committee of the College of Science, 

Department of Pathological Analysis, University of 

Basra approved this work under No. 37/24/2577 dated 

September 21, 2023. 

 

Declarations: 

Consent for publication: Not applicable 

Availability of data and material: Data are available 

upon request. 

Competing interests: The author(s) declare no 

potential conflicts of interest with respect to the 

research, authorship and/or publication of this article.  

This manuscript has not been previously published and 

is not under consideration in another journal.  

Funding: Authors did not receive any grants from 

funding agencies. 
 

REFERENCES 
 

1. Najar-Peerayeh S, Behmanesh M, Moghadas AJ. 

Staphylococcus epidermidis, clonality and 

accessory gene regulator diversity in clinical 

isolates. Arch Clin Infect Dis 2018;13(4):1-8.  

2. Behshood P, Tajbakhsh E, Momtaz H. Recognition 

of (Sesc) for Easy Identification of Staphylococcus 

Epidermidis and Molecular and Phenotypic Study 

of Β-Lactam Resistance in Staphylococcus 

Epidermidis Isolates in Isfahan. Rep Biochem Mol 

Biol 2020;9(3):309–314.  

3. Fowoyo PT, Ogunbanwo ST. Antimicrobial 

resistance in coagulase-negative staphylococci from 



 Al-Abdullah et al. / Challenge of frequency of blaZ gene among Staphylococcus epidermidis Harboring mecA gene, Volume 34 / No. 4 / October 2025   237-242 

  

 

 Egyptian Journal of Medical Microbiology  

ejmm.journals.ekb.eg     info.ejmm22@gmail.com 
241 

Nigerian traditional fermented foods. Ann Clin 

Microbiol Antimicro 2017;16(1):1-7.  

4. Becker K, Heilmann C, Peters G. Coagulase-

negative staphylococci. Clin Microbiol Rev 

2014;27(4):870–926.  

5. Enany S, Zakeer S, Hosny AED. Phylogenetic 

Relationships among Staphylococcus epidermidis 

based on16S rRNA Gene Sequence. Egyptian J of 

Med Microbiol 2019;28(4):157-163. 

6. Foster TJ. Antibiotic resistance in Staphylococcus 

aureus. Current status and future prospects. FEMS 

Microbiol Rev 2017;41(3):430-449.  

7. Elkhyat AH, Makled AF, Albeltagy AM, Keshk 

TF, & Dawoud A.M. Prevalence of vanA gene 

among methicillin resistant S. aureus strains 

isolated from burn wound infections in Menoufia 

University Hospitals. Egyptian J of Med Microbiol 

2020;29(3):97-104.  

8. Martins A, Riboli DFM, Camargo CH, Pereira VC, 

De Almeida Sampaio R, De Souza da Cunha 

MDLR. Antimicrobial resistance and persistence of 

Staphylococcus epidermidis clones in a Brazilian 

university hospital. Diagn Microbiol Infect Dis 

2013;77(2):164–168.  

9. Nasaj M, Saeidi Z, Tahmasebi H, Dehbashi S, 

Arabestani MR. Prevalence and distribution of 

resistance and enterotoxins/enterotoxin-like genes 

in different clinical isolates of coagulase-negative 

Staphylococcus. Eur J Med Res 2020;25(1):1-11.  

10. Kakoullis L, Papachristodoulou E, Chra P, Panos 

G. Mechanisms of antibiotic resistance in important 

gram-positive and gram-negative pathogens and 

novel antibiotic solutions. Antibio 2021;10(4):415-

440. 

11. Al-Amara SSM. Constitutive and Inducible 

Clindamycin Resistance Frequencies among 

Staphylococcus sp. Coagulase Negative Isolates in 

Al-Basrah Governorate, Iraq. Rep of Biochem & 

Mole Biol 2022;11(1):30-35.  

12. Freney J, Kloos WE, Hajek V, Webster JA, Bes M, 

Brun Y, et al. Recommended minimal standards for 

description of new staphylococcal species. Inter J of 

Sys and Evolu Microbiol 1999;49(2):489-502. 

13. Sharma S, Srivastava P, Kulshrestha A, Abbas A. 

Evaluation of different phenotypic methods for the 

detection of methicillin resistant Staphylococcus 

aureus and antimicrobial susceptibility pattern of 

MRSA. Int J Community Med Public Health 

2017;4(9):3297-3301.  

14. Patel JB. Performance standards for antimicrobial 

susceptibility testing. Clinical and Laboratory 

Standards Institute 2017. p. 282. 

15. Louie L, Matsumura SO, Choi E, Louie M, Simor 

AE. Evaluation of Three Rapid Methods for 

Detection of Methicillin Resistance in 

Staphylococcus aureus. J of Clin Microbiol 

2000;38(6):2170-2173.  

16. Pournajaf A, Ardebili A, Goudarzi L, Khodabandeh 

M, Narimani T, Abbaszadeh H. PCR-based 

identification of methicillin-resistant 

Staphylococcus aureus strains and their antibiotic 

resistance profiles. Asian Pac J Trop Biomed 

2014;4:293-297.  

17. Lina G, Quaglia A, Reverdy ME, Leclercq R, 

Vandenesch FO, Etienne J. Distribution of Genes 

Encoding Resistance to Macrolides, Lincosamides, 

and Streptogramins among Staphylococci. 

Antimicro Agents and Chemother 1999;43(5):1062-

1066.  

18. Shamansouri S, Karbasizade V, Khozaie M. 

Determining Sccmec Types In Staphylococcus 

Epidermidis Isolated From Clinical Samples Of 

Ishahan. Acta Med Mediter 2016;32:2107-2113. 

19. Tahmasebi H, Bokaeian M, Adabi J. Phenotypic 

and molecular study of beta-lactam resistance in 

coagulase- negative staphylococci samples. Par J 

Med Sci 2016;14(1):55–62.  

20. Du X, Zhu Y, Song Y, Li T, Luo T, Sun G, et al. 

Molecular Analysis of Staphylococcus epidermidis 

Strains Isolated from Community and Hospital 

Environments in China. PLoS One 2013;8(5).  

21. Nahaei MR, Shahmohammadi MR, Ebrahimi S, 

Milani M. Detection of methicillin-resistant 

coagulase-negative staphylococci and surveillance 

of antibacterial resistance in a multi-center study 

from Iran. Jundishapur J Microbiol 2015;8(8):1-6.  

22. Pai V, Rao VI, Rao SP. Prevalence and 

Antimicrobial Susceptibility Pattern of Methicillin-

resistant Staphylococcus Aureus [MRSA] Isolates 

at a Tertiary Care Hospital in Mangalore, South 

India. J Lab Physicians 2010;2(2):82–84.  

23. Seifi N, Kahani N, Askari E, Mahdipour S, Naderi 

NM. Inducible clindamycin resistance in 

Staphylococcus aureus isolates recovered from 

Mashhad, Iran. Iran J Microbiol 2012;4(2):82–86.  

24. Wolkenstein P, Machovcová A, Szepietowski JC, 

Tennstedt D, Veraldi S, Delarue A. Acne 

prevalence and associations with lifestyle: a cross-

sectional online survey of adolescents/young adults 

in 7 European countries. J of the European Acad of 

Dermatol and Venereol 2018;32(2):298–306.  

25. Yakout MA, Abdelwahab IA. Septic Arthritis: 

Microbiological Etiology and Molecular Detection 

of the Most Resistant Etiological Agents. Egyptian 

J of Med Microbiol 2021;30(4):157-162.  

26. Cabrera-Contreras R, Morelos-Ramírez R, Galicia-

Camacho AN, Meléndez-Herrada E. Antibiotic 

Resistance and Biofilm Production in 



 Al-Abdullah et al. / Challenge of frequency of blaZ gene among Staphylococcus epidermidis Harboring mecA gene, Volume 34 / No. 4 / October 2025   237-242 

 

 

Egyptian Journal of Medical Microbiology 

ejmm.journals.ekb.eg     info.ejmm22@gmail.com 
242 

Staphylococcus epidermidis Strains, Isolated from a 

Tertiary Care Hospital in Mexico City. ISRN 

Microbiol 2013;2013:1–5.  

27. Pishva E, Havaei S, Arsalani F, Narimani T, 

Azimian A, Akbari M. Detection of methicillin-

resistance gene in Staphylococcus epidermidis 

strains isolated from patients in Al-Zahra Hospital 

using polymerase chain reaction and minimum 

inhibitory concentration methods. Adv Biomed Res 

2013;2(1):23-28.  

28. Shrestha LB, Bhattarai NR, Rai K, Khanal B. 

Antibiotic resistance and meca gene 

characterization of coagulase-negative 

staphylococci isolated from clinical samples in 

Nepal. Infect Drug Resist 2020;13:3163–3169.  

29. Pourmand MR, Abdossamadi Z, Salari MH, 

Hosseini M. Slime layer formation and the 

prevalence of mecA and aap genes in 

Staphylococcus epidermidis isolates. The J of Infect 

in Devel Coun 2011;5(1):34-40.  

30. Eftekhar F, Raei F. Correlation of Minimum 

Inhibitory Concentration Breakpoints and 

Methicillin Resistance Gene Carriage in Clinical 

Isolates of Staphylococcus epidermidis. Iran J Med 

Sci 2011;36(3):213–216.  

31. Hellmark B, Unemo M, Nilsdotter-augustinsson Å, 

Söderquist B. Antibiotic susceptibility among 

Staphylococcus epidermidis isolated from 

prosthetic joint infections with special focus on 

rifampicin and variability of the rpoB gene. Clin 

Microbiol and Infect 2009;15(3):238–44.  

32. Najar-Peerayeh S, Moghadas AJ, Behmanesh M. 

Antibiotic susceptibility and mecA frequency in 

staphylococcus epidermidis, isolated from intensive 

care unit patients. Jundishapur J Microbiol 

2014;7(8):1-4.  

33. Dos Santos FF, Mendonça LC, Reis DR de L, 

Guimarães ADS, Lange CC, Ribeiro JB, et al. 

Presence of mecA-positive multidrug-resistant 

Staphylococcus epidermidis in bovine milk samples 

in Brazil. J Dairy Sci 2016;99(2):1374–1382.  

34. Wang PJ, Xie CB, Sun FH, Guo LJ, Dai M, Cheng 

X, et al. Molecular characteristics of methicillin-

resistant Staphylococcus epidermidis on the 

abdominal skin of females before laparotomy. Int J 

Mol Sci 2016;17(6):992-1003.  

35. Pillar CM, Draghi DC, Sheehan DJ, Sahm DF. 

Prevalence of multidrug-resistant, methicillin-

resistant Staphylococcus aureus in the United 

States: findings of the stratified analysis of the 2004 

to 2005 LEADER Surveillance Programs. Diagn 

Microbiol Infect Dis 2008;60(2):221-224. 

 


